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Surgical Correction of Mandibular Prognathism with Spaced Dentition – A Case
Report
Abstract
This 25-year-old male was characterized with mandibular prognathism and spaced dentition. We applied
bilateral sagittal split osteotomy and genioplasty to set back the mandible and the prominent chin. The
excess spaces of lower dentition were consolidated and then closed surgically by anterior subapical
osteotomy. After treatment, his facial esthetics and occlusion were improved significantly. In the spaced
dentition, the space closure by anterior subapical osteotomy after space consolidation may provide a
more efficient alternative treatment.

Keywords
mandibular prognathism, spaced dentition, anterior subapical osteotomy, bilateral sagittal split
osteotomy, genioplasty

Creative Commons License
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 4.0
License.

Authors
Hsuan-Fang Wang, Sze-Hsien Yu, Ya-Wen Wang, Chih-Liang Ho, Kang-Yee Wang, Jenny Zwei-Chieng
Chang, Fang-Yu Yang, and Eddie Hsiang-Hua Lai

This case report is available in Taiwanese Journal of Orthodontics: https://www.tjo.org.tw/tjo/vol27/iss4/5

Case Report

surgical correcTion of mandibular PrognaThism
wiTh sPaced denTiTion – a case rePorT
2, 3

1, 2

3

3

2, 3

2, 3

Hsuan-Fang Wang , Sze-Hsien Yu , Ya-Wen Wang , Chih-Liang Ho , Kang-Yee Wang , Jenny Zwei-Chieng Chang ,
1

Fang-Yu Yang , Eddie Hsiang-Hua Lai

1, 2, 3
1

Graduate Institute of Clinical Dentistry, School of Dentistry, National Taiwan University, Taipei, Taiwan, ROC

2

Division of Orthodontic and Dentofacial Orthopedic, Department of Dentistry, National Taiwan University Hospital,
Taipei, Taiwan, ROC

3

This 25-year-old male was characterized with mandibular prognathism and spaced dentition. We applied
bilateral sagittal split osteotomy and genioplasty to set back the mandible and the prominent chin. The excess
spaces of lower dentition were consolidated and then closed surgically by anterior subapical osteotomy. After
treatment, his facial esthetics and occlusion were improved significantly.
In the spaced dentition, the space closure by anterior subapical osteotomy after space consolidation may
provide a more efficient alternative treatment. (Taiwanese Journal of Orthodontics. 27(4): 236-244,

2016)
Key words: mandibular prognathism, spaced dentition, anterior subapical osteotomy, bilateral sagittal split osteotomy,
genioplasty

INTRODUCTION
Class III malocclusion is one of the common skeletal

one-jaw or two-jaw surgery is indicated. To correct
mandibular prognathism, bilateral sagittal split osteotomy

deformities in Taiwan. It may arise from maxillary
retrognathism, mandibular prognathism, or both. In

practice. Genioplasty could also be combined to enhance

difficult cases, surgical orthodontic correction including

the facial balance and esthetics.
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In the spaced dentition, conventional treatment

curve of Spee in the lower arch, and posterior crossbite.

options include orthodontic space closure and space
redistribution or consolidation for restorative treatment.

2.5mm.

After space consolidation, anterior subapical osteotomy
(ASO) may provide an alternative way to close spaces

RADIOHRAPHIC FINDINGS (Fig.3)
In the panoramic film, upper third molars were

surgically for more predictable and stable treatment
outcome with reducing treatment time.

missing and lower third molars were present. Neither
impacted tooth nor supernumerary tooth was noted.

CASE REPORT

The cortex of bilateral condylar heads were intact and
no pathological findings. From the lateral cephalogram,

This 25-year-old male sought treatment to correct

the patient exhibited Class III malocclusion with

his protruding lower jaw and malocclusion. He accepted

mandibular prognathism and low mandibular plane angle.

Class III early treatment by facemask during his early

Upper incisors were proclined and lower incisors were

adolescence. He had past medical history of left cerebellar

retroclined. The PA cephalogram showed lower dental

astrocytoma and underwent brain surgery when he was 10

midline shifted to left 1 mm and chin point shift to left

years old. Otherwise, he was in good general health.

2mm.

EXTRAORAL EXMINATION (Fig.1)

PRBLEM LISTS AND DIAGNOSIS

Frontal view showed mild facial asymmetry with
chin deviation to left side. From the smiling view, no

●

In the skeletal aspect, the patient had Class III

gummy smile was noted. Upper dental midline was

malocclusion with mandibular prognathism, low

coincident with facial midline while lower dental midline

mandibular plane angle, and facial asymmetry with

shifted to left side 1 mm. Three-quarter view revealed

chin deviation to left side.

no midface deficiency. From lateral view, he exhibited

●

In the dental aspect, he had Class III malocclusion

a concave profile with acute nasolabial angle and lip

with anterior and posterior crossbite, upper and lower

competence. In relation to the E-line, the upper lip was

anterior spacing, and upper peg lateral incisors. Deep

retrusive and lower lip was protrusive. No apparent

curve of Spee in the lower arch contributes to deep bite.

occlusal plane canting was noted by tongue blade check.

Lower dental midline shifted to left 1 mm.
●

INTRAORAL EXAMINATION (Fig.2)
Frontal view revealed anterior crossbite and deepbite
with upper and lower anterior spacing. The overjet was -8
mm and the overbite was 6 mm. From the occlusal views,
upper archform was square and lower archform was

TREATMENT GOALS AND TREATMENT PLAN
The treatment goals were as follows: 1 establish
positive overjet and normal overbite; 2 improve facial

both upper central incisors rotated mesial-in. As for space

esthetics; 3 achieve bilateral canine and molar Class I

analysis, there were 5.5 mm excess in the upper arch and

relationships; 4 improve dental alignment and leveling;
5 midline correction; 6 composite resin build-up of

bilateral Class III canine and molar relationships, deep
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upper peg lateral incisors.
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Fig. 1 Pre-treatment extraoral photos

Fig. 2 Pre-treatment intraoral photos

Fig. 3
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According to his chief complaints and the diagnosis,
the treatment plan that we proposed for him is full mouth

was performed after extraction of bilateral lower third

orthodontic treatment combined with mandibular surgery

molars. The mandible was repositioned and fixed with

to improve his occlusion and facial esthetics.
●

Pre-surgical orthodontic treatment:
1. Full mouth initial leveling and alignment, dental
decompensation
2. Upper arch: upper anterior retraction, space

8 mm and 6 mm, respectively. And the total amount of
lower incisor setback was 14 mm. Finally, the chin was set
back 4 mm and moved downward 4 mm by genioplasty
for better facial esthetics and fixed with miniplates. No

redistribution for #12, #22 build-up, residual space
closure, and posterior expansion with TPA
3. Lower arch: excess space consolidation between #33,
#34 and #43, #44
●

Orthognathic surgery of mandible including: 1 bilateral

POST-SURGICAL ORTHODONTIC TREATMENT
After 6 week from surgery, the lingual splint was
removed and lower arch started to be releveled. After 10
months of post-surgical orthodontic treatment, bilateral

●

2 anterior subapical osteotomy (ASO) for space

canine and molar Class I relationships, ideal overjet and

closure, and 3 genioplasty for chin reduction and

overbite, and coincident dental midlines were achieved.

lengthening; #38, #48 extraction

The total orthodontic treatment time was 33 months. His

Post-surgical orthodontic treatment: detailing occlusion
and interdigitation

(Fig.5-9 and Table 1). The retention plan was combined
use of lingual fixed retainer and wraparound retainer in

TREATMENT PROGRESS
PRE-SURGICAL ORTHODONTIC TREATMENT
After full mouth bonding, we started leveling and
alignment through sequential wire changing. We used
power chains and open coils to consolidate the excess
spaces in the lower arch into the osteotomy lines between
#33, #34 and #43, #44. Upper peg laterals were built up
with composite resin and all the residual spaces in the
upper arch were closed. Upper posterior expansion by
transpalatal arch was also achieved before surgery for
better arch coordination.

both arches.

DISCUSSION
Anterior subapical osteotomy (ASO) is a versatile
1

technique for multiple purposes. Larry M. Wolford et al

presented that mandibular anterior subapical osteotomy
could be performed alone or combined with mandibular
ramus, body, symphysis, chin, and maxillary procedures
with the indications of (1) leveling the accentuated or
reverse curve of Spee; (2) repositioning the anterior
dentoalveolus to close or create space; (3) correcting
anterior dentoalveolar asymmetry; (4) changing the axial

ORTHOGNATHIC SURGERY

inclination of lower anteriors; (5) reducing total treatment

Mandibular orthognathic surgery was performed

time; and (6) enhancing post-treatment stability. There

under general anesthesia. Anterior subapical osteotomy

are several case reports in the literature of the combined

(ASO) was performed first. The anterior segment of the

application of ASO and other procedure to correct

mandible was set back to close the excess spaces in the

asymmetry , anterior open bite , and extremely large

lower dentition (Fig. 4) and fixed with lingual stent and

reverse overjet .
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A

C

D
th

Fig. 4 Mid-treatment intraoral photos (A) 8

th

th

month, pre-op (D) 22 month, post-op

Fig. 5 Post-treatment extraoral photos
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Fig. 6 Post-treatment intraoral photos

Fig. 7

A

C

Fig. 8
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Fig. 9

Table 1. Pre-treatment, pre-op, post-op, post-treatment cephalometric analysis

Measurement

Pre-tx

Pre-op

Post-op

Post-tx

Norm

Skeletal
SNA

88.4°

88.3°

88.0°

87.7°

81.5 ° ± 3.5

SNB

94.4°

91.8°

87.0°

87.0°

77.7 ° ± 3.2

ANB

-6.0°

-3.5°

1.0°

0.7°

4.0 ° ± 1.8

NAP

-16°

-9.5°

3.0°

1°

5.1 ° ± 3.8

SN-FH

2°

2°

2°

2°

5.7 ° ± 3.0

SN-MP

21.6°

26.6°

32.4°

31.6°

33.0 ° ± 1.8

UFH/LFH

47.8 / 52.2

45.5 / 54.4

44.7 / 55.3

45.1 / 54.9

45% / 55%

Vector
AB

-11

-9

1

1

6.5

UL

-8

-11

2.5

2.5

2.5

AU

-7

-2

-2

-2

-4

BL

-4

-4

-0.5

0.5

-8

∠1

24°

28°

32.5°

32°

32.2 ° ± 2.6

Mx/Mb

69.3 %

69.5 %

74.2 %

73.8 %

78.3 ± 3.0

U1-SN

127.8°

122.4°

122.5°

126°

108.2 ° ± 5.4

U1-L1

134.2°

121.9°

136.5°

133.6°

119.9° ± 8.5

L1-MP

86.5°

99.4°

79.3°

78.1°

93.7° ± 6.3

UL-N’Pg’

-4.9

-4.3

-2.9

-2.5

-1.1 ± 2.2

LL-N’Pg’

1.5

2.5

3.2

-0.4

0.5 ± 2.5

Jaw triangle

Dental

Soft tissue
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In our case, the excess space in the lower arch was

4. Iino M, Ohtani N, Niitsu K, Horiuchi T, Nakamura

up to 8 mm. If the spacing was closed orthodontically,

Y, Fukuda M. Two-stage orthognathic treatment of

the axial inclination of the lower incisors would be more
retroclined and the limited lower anterior alveolar housing

Oral Maxillofac Surg. 2004; 42:170-2

with thin tissue biotype would be challenged with the
increased risks of root dehiscence, bone fenestration, and
gingival recession. Consolidation of those spaces into
the osteotomy lines of ASO and then space closure by
surgery could facilitate the pre-surgical decompensation
and provide an effective approach with more predictable
and stable outcome within a shorter treatment period.
Although the mandible was divided into five segments,
the wound healing was uneventful and the lower anterior
teeth remained vital.

CONCLUSION
In the spaced dentition, space closure by anterior
subapical osteotomy after orthodontic space consolidation
provides an effective alternative treatment with more
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骨性三級異常咬合伴隨多處齒間間隙之手術矯正治療
— 病例報告
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多處齒間間隙常見的治療包括以齒顎矯正的方式關閉間隙或是重新分配空間後以牙體復形的方式治
療；本病例報告提出以齒顎矯正治療將多餘空隙集中於下顎根尖下截骨術的切線處，以手術關閉多餘空
間以提供更有效率的治療方式。本病例是一位25歲男性合併骨性三級異常咬合與多處齒間間隙，經全口
齒顎矯正治療將空間集中於雙側下顎犬齒與第一小臼齒之間後，在正顎手術以下顎雙側矢向骨切開術與
頦成形術治療下顎前突的同時合併下顎根尖下截骨術關閉此多餘空隙，治療後無論咬合與外觀皆獲得大
幅改善。 (Taiwanese Journal of Orthodontics. 27(4): 236-244, 2016)
關鍵字：骨性三級異常咬合、齒間間隙、下顎根尖下截骨術、下顎雙側矢向骨切開術、頦成形術
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